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Abstract 
In this presentation, I will present a computational framework for thermal multiphase flows, which comprehen-
sively considers fluid dynamics, thermodynamics, phase transition (melting, solidification and evaporation), sur-
face tension, Marangoni stress, and interfacial topological changes. The formulation is thoroughly validated by a 
series of benchmark problems, including the 2018 NIST additive manufacturing benchmark experiment. The 
framework shows excellent potential in a wide arrange of applications in metallic additive manufacturing.     
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